O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0212U008793

Jep>kaBHUH peecTpaniliHUN HOMeP: 0110U004762

Oco06J1uBi TO3HAYKHU: Binkpura

HaTa peectpaunii: 02-01-2013

II. Etran BukoHnauus JiP
Homep erany: 3

Ha3sBa eramny: JlocnimkenHs iHaykTopiB iHTepdepoHy Ta iHmMNX 610I0TYHIX 06"€KTiB MeTonoM SERS-

CIIETPOCKOIIiI.
IToyaTok eramy: 01.2012
3akiH4YeHHs eTamy: 12.2012

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0coou (a00 ITIB ¢izuyHOi 0c00H): IncTUTyT disuku

HamniBNpoOBiaHUKIB iMeHi B.€.JlamkapboBa HAH Ykpainu

Kopg 3a €IPIIOY: 05416952

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:

Cdepa ynpasitiHHS: [Ipesuaia HauionanbHoi akagemii Hayk Ykpainu
InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 525 40 28, 525 83 42



IV. BizomocrTi npo cniBBuUKOHaBLiB JIiP

IloBHe HaliMeHyBaHHS IOPHIHYHOI 0coou (a6o ITIB ¢pizumuHO0i 0c06H): IHCTMTYT MOHOKPHCTATB
HAH Ykpainu

Kopg 3a €IPIIOY: 00210217
Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs
Poamip opranisanii:

Tenedon:

BHeCOK CIiBBUKOHABIIS Y 3BiTHHH €TaIl

IloBHe HaliMeHYBaHHS IOpHUAUYHOI ocoou (a6o ITIB ¢izmyHoi 0co6H): TOB "Hosauii"
Kopg 3a €IPIIOY: 34184403

Micue3Haxoa KEeHHSI:

dopma ByracHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tenedon:

BHeCOK CiBBUKOHABIIS y 3BiTHHH eTaIr

V. BimomocrTi npo 3amoBHHuKa [IiP

IloBHe HaMEHYBaHHS IOPHAHYHOI 0coou (a6o ITIB PpiznyHO0i 0cO6H): HaujoHanbHa akazemis Hayk
Ykpainu

Kopg 3a €IPIIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 54, M. Kuis, KuiBcbka 0641., 01030, Ykpaina

dopma ByTacHOCTI:

Cdepa ynpaBiriHHS: HaujonanbHa akazemist HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisaiii:

Tenedon: 380442396594



VI. JI>kepeJsia, HanpsiMu Ta o6csaru piHaHcyBauHs JIiP

IlincraBa pjist npoBeaeHHs [IiP: 34 - norosip (3aMOBJIEHHS) 3 LEHTPAILHUM OPraHOM BUKOHABYOI BIajy,

aKkaZieMiero HayK (TOJIOBHUMHU PO3NOPSIHUKAMU O010P)KETHUX KOWITIiB Ha npoBeneHHs: HIIKP)

Hanpsam Q)iHchyBaHHH: 2.3 - BUKOHaHHS pOO0iIT 3a I€P>KaBHUMHU 11iIbOBUMU [IPOrpaMaMu
Jxkepesna (l)iHaHCYBaHHﬂ

7713 - KOIITH AEP>KOIOAKETY

Kopg, nporpamuoi Kinacudikanii BugaTkis i KpegurysaHHs (KIIKBK): 6541030

dakTHyHH 00csar QpiHaHCYBaHHS (THC. IPH.). 260




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6seHHs METOLly HaJuyTJIMBOI [I0BEPXHEBO-TIJIa3MOHHO-TIiICU/IEHO] [iarHOCTUKYA MOJIEKYJISIPHUX, 6i0JIOTYHUX

i KOJOIIHMX HAHOCUCTEM [1JI TOTPed KaTasnisy, MEJULIMHY, (apMaKOJIOTi Ta 3aXUCTy HaBKOJINIIHBOTO CepeNoBUIIA

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of the method of ultrasensitive surface-plasmon-enhanced diagnostics of molecular, biological and

colloidal nanosystems for catalysis, medicine and enviroment protection

Pedepar yKpaiHCBKOIO:

s peanizanii 3aa4 TPETbOrO €TaIy IPOEKTY 6yJI0 po3p06JI€HO Ta JOCTiIKEeHO IPUHILMIIOBO HOBUI TUIT
nigknamox gy SERS-crekTpocKollii Ha OCHOBI IJTIBOK 3 MOHOLVCIIEPCHMMY HAHOYACTUHKAMMU i3 CTPYKTYPOIO
"11pO-060JI0HKA" 3 SIAPOM i3 MOHOKpUCTAIB 30710Ta (d < 5-50 HM) i TOHKOIO (KiJIbKa HAHOMETPIB) JieJeKTPUYHOIO
000JI0HKOIO i3 aMOpdHOro ABOOKUCY KpeMHio. OcTaHHs 3arobirae araomepaliii HaHOKpUCTasliB Au i 3abesneuye
IOBrOTPUBAJY CTabibHICTD MiACUIIOIOUMX BJIACTMBOCTEN MifKIaAKU. BCTaHOBJIEHO, 10 /171 TIOKPUTHX JBOOKMCOM
KPEMHIIO 30JI0TUX HAaHOKJIACTEPiB MiICUJIEHHS] PaMaHiBCbKOTO CUTHAJIy MEHIIE B [IOPiBHSIHHI 3 HEIOKPUTUMU
30JI0TUMH KJIACTEPaMH i CYyTTEBO 3aJI€KUTh Bif] TOBIIMHMU JlieJIeKTPUYHOI 060J0HKU. 3 iHIIOro 60Ky HasSIBHICTb
000JI0HKM 3a06e3Ieuye JOBroTprBaly CTabiIbHICTD Nificuioounx BiaactuBocTel SERS-ninknanok. JocuigkeHo
inmmit Tun SERS-ninkianox, ki sBasioTh COO00 TaKOX IUIiBKM 3 HAHOYACTUHOK TUITY "SIPO-000JIOHKA", OIHAK B
IAaHOMY BUMNAAKY siipoM € SiO2, a 060JI0HKOIO - HAHOYACTUHKHU 30710Ta. [I[pr4oMy OCTaHHI POPMYIOTh HE CYLIiTIbHY
000JIOHKY, a Jiille HaHOOCTpiBLi Ha oBepxHi SiO2. Taka HAHOOCTPiBLEBa CTPYKTYypa MiCUIIIOE eJIeKTPUYHE I10J1e
BUIIPOMIHIOIOUOTO AUIIOJIS HE TiJIbKY 32 PaXyHOK HaJIalITyBaHHS 4YaCTOTUA CMYTH IJIA3MOHHOTO IOIJIMHAHHS 10
4acTOTU 30YIPKYIOUOro JIa3€PHOTO BUIIPOMiHIOBAHHS, ajie i 3a paxyHOK BHECKY B MiJICUJIEHHS PO3CisSIHHS
€JIEKTPUYHUX ITOJIiB, TaK 3BAaHMX raps4nx TOYOK. [I0Ka3aHo, O BCi BUIIE3a3HAYEH] TUII HAHOCTPYKTYPOBAaHUX
SERS-niaxnanok epeKTUBHO MifICKII0BAJU 6i0JI0rYHI pEYOBUHM SIK TiJIOPOH, SIKWI € iHIYKTOPOM iHTepdepoHy B
JIIOJICBKOMY OpraHi3mi. OTpMMaHO TaKOX IiICUJIEHHS] PaMaHiBCbKOT'O CUTHAJIY Ha iHIIMX 6i0JI0TTYHUX 00'€KTIB

meTtonom SERS-cnekrpockomii.

Pedepar aHIJIiHCBKOIO:

To implement the objectives of the third phase of the project were developed and investigated a fundamentally
new type of substrates for SERS-spectroscopy-based films with monodisperse nanoparticles with the structure of
"core-shell" with a core of single crystals of gold (d <5-50 nm) and thin (a few nanometers) dielectric coating of
amorphous silicon dioxide. The latter prevents agglomeration of Au nanocrystals and provides long-term stability
of the amplifying properties of the substrate. It was found that the silica-coated gold nanoclusters Raman
amplification of the signal is much smaller than the bare gold clusters and essentially depends on the thickness of
the dielectric shell. On the other hand the presence of the shell provides long-term stability of the reinforcing
properties of SERS-substrates. Studies on other types of SERS-substrates, which are also films of nanoparticles of
"core-shell" system, but in this case, the core is SiO2, and shell - gold nanoparticles. The latter do not form a
continuous shell. It is forming nanoislands on a surface of a SiO2. This structure increases the electric field
radiating dipole not only by adjusting the frequency of the plasmon absorption band of the frequency of the
exciting laser radiation, but also because of the contribution to the enhancement of the scattering electric fields,
the so-called hot spots. Shows that all of the above types of nanostructured SERS-substrates effectively reinforce
biological agents as Tilorone which is an inducer of interferon in the body. Raman signal amplification was
obtained on other biological objects using SERS-spectroscopy.

Inpexkc YIK: 537.311.322, 535.375.5; 538.94

Koau TeMaTHYHHX PyOPHK: 29.19.31



KepiBHUKH po6OTH

BiacHe IIpizBuie Im'sa I1o-6aThKOBI: Banax Muxaiinio SkoBud
HayKoBHI CTYIIHB: 1. $.-M. H.

BueHe 3BaHHSI: nmpodecop, 4ieH-Kop.

InentTudikarop ORCID ID:

JoparkoBa iHdpopmamuist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hazsa HTII yKpaiHCBKOIO: MeToy 10CTi/PKEHHS iHAYKTOPIB iHTEpEPOHY Ta iHIMX 6i0JI0rYHNX 06'€KTIB

meTtonom SERS-criekrpockorii

Hazpa HTII aHrsiicbKo0: Method of a study of interferon inducers and other biological objects using SERS-

spectroscopy method

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpumaHi pe3yJIbTaTH:

l'asy3p 3aCTOCYBaHHS: EnekrpoHika
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Possunyto Teopiio B3aemoii MoieKyJ1, aiCOPOOBAHNX HA METaIYHIM OBEPXHi. PO3pO6IEHO
METOJIMKY BUTOTOBJIEHHS e(pekTuBHUX SERS mifKaagoK Ha OCHOBI CTPYKTYp TUITY "g1p0,/000J10HKA", (Au/SiO2 a6bo
SiO2/Au) Ta mpoBenieHO ix anpoballio.

ConiaibHO-eKOHOMIYHA cnpsimoBaHicTe HTII:

Bnyins HTII Ha moBKiJjs:

Bnposaaskennss HTII: He snposamxeno

ITpakTuyHa peasnisaniss HTTI
IToyaToOK eTamny: B1u3HA4aI0ThCsI 3aMOBHUKOM
3aKiHYeHHs eTamy:

Crno>KHuBavi MPOAYKILii: ranyss onToeseKTpoHika

IlepcneKTHBHI PHHKH: VkpaiHa, CH]I

XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IlpaBa, 0 HaAAIOThCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-€eKOHOMiIYHE OOrpyHTYBaHHSI.
IToTeH1iaIbHU O0OCST IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTI (pPOKiB):

HJonaTkoBa iHdopmaris:

IX. Bi6siorpadiuyHuii onuc

1). V.O. Yukhymchuk, S.A. Kostyukevich, V.M. Dzhagan, A.G. Milekhin, E.E. Rodyakina, I.B. Yanchuk, P.Ye.
Schepelyavy, M.Ya. Valakh. SERS of Rhodamine 6G on substrates with laterally ordered and random gold
nanoislands. Semiconductor Physics, Quantum Electronics & Optoelectronics, 15(3), 232-238 (2012). 2). V. Dzhagan,
B. Dubertret, E. Cassette, C. Javaux, R.D. Rodriguez, D.R.T. Zahn. The Internal Structure And Residual Strain
Distribution of CdSe /CdS Core/Shell Nanocrystals: A Raman Scattering Study. International Conference on



Nanoscience + Technology (ICN+T2012) - July 23-27, 2012, Paris, France. 3). V. Dzhagan, M. Kruszynska, J. Kolny-
Olesiak, E. Cassette, C. Javaux, B. Dubertret, D.R.T. Zahn. International Workshop “Ordered and Non-Ordered
Superstructures of Nanosized Objects: Preparation, Properties, Applications, and Modeling”. 09 - 13 July 2012.
Dresden, Germany. 4). R.D. Rodriguez, V. Dzhagan, E.S. Sheremet, O.D. Gordan, S. Meller, A. Villabona, M.
Hietschold, E. Lacaze, J. Jupille, D.R.T. Zahn. Nanoscale Physico-Chemical Imaging of Oxide and Semiconductor
Nanoparticles: Stepping Beyond the Diffraction Limit with Enhanced Raman Spectroscopy. 4th International
conference on nanostructure self-assembly NanoSEA 2012. 25-29 June 2012, S. Margherita (Sardinia, Italy). 5). R.D.
Rodriguez, E.S. Sheremet, O.D. Gordan, S. Msller, A. Villabona, M. Hietschold, V. Dzhagan, E. Lacaze, J. Jupille, B.
Dubertret, D.R.T. Zahn. A Sharp Metallic Tip Sees the Light: Going Beyond the Diffraction Limit of Light with Tip-
Enhanced Raman Spectroscopy. International Conference on Nanoscience + Technology (ICN+T2012) - July 23-27,
2012, Paris, France. 6). Dzhagan V., Milekhin A.G., Yeryukov N.A., Rayevska O.Ye., Kuchmiy S.Ya., Cassette E., Javaux
C., Pons T., Dubertret B., Yukhymchuk V.O., Zahn D.R.T. ?ptical phonons in II-VI core /shell nanocrystals:
Raman/IR study. International Meeting Clusters And Nanostructured Materials (CNM-3'2012) 14-17 October 2012
Uzhgorod Ukraine.

X. 3aKkJI04Hi BizoMmocCTi

KepiBHUK I0pHAHMYHOI 0COOH Mauysiin Bonopumup Genoposud
IlepeJtik 0Cci0O-BHKOHABILiB

I>xaraH Bosiogumup MukosianoBuy

IOxumMuyk Bosogumup OsiekcaHIpoBUAY

SIpemko Anartoniit Muxannosud

BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JJOKYMEHTIB
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Peectparop
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